CFTR-dependent and -independent swelling-activated K+ currents in primary cultures of mouse nephron.
The role of CFTR in the control of K(+) currents was studied in mouse kidney. Whole cell clamp was used to identify K(+) currents on the basis of pharmacological sensitivities in primary cultures of proximal (PCT) and distal convoluted tubule (DCT) and cortical collecting tubule (CCT) from wild-type (WT) and CFTR knockout (KO) mice. In DCT and CCT cells, forskolin activated a 293B-sensitive K(+) current in WT, but not in KO, mice. In these cells, a hypotonic shock induced K(+) currents blocked by charybdotoxin in WT, but not in KO, mice. In PCT cells from WT and KO mice, the hypotonicity-induced K(+) currents were insensitive to these toxins and were activated at extracellular pH 8.0 and inhibited at pH 6.0, suggesting that the corresponding channel was TASK2. In conclusion, CFTR is implicated in the control of KCNQ1 and Ca(2+)-sensitive swelling-activated K(+) conductances in DCT and CCT, but not in proximal convoluted tubule, cells. In KO mice, impairment of the regulatory volume decrease process in DCT and CCT could be due to the loss of an autocrine mechanism, implicating ATP and adenosine, which controls swelling-activated Cl(-) and K(+) channels.